In cortical glia cells kainatc-induced Ca*' fluxes are mostly due to the activation of AMPA receptors. Hence they are enhanced by cyclothiazide but not by concanavalin A and are blocked by GYKI-53655. By using fura 2-based video imaging and simultaneous recording of Ca" entry and Nd currents under voltage-clamp conditions, we studied some of the properties of these receptors in CG-4 cells and O-2A progenitors from primary cultures of rat cortex. In undifferentiated CG-4 and O-2A progenitor cells both Ca2+ fluxes and Na' currents were blocked by Joro spider toxin (JSTx Cortical precursor cells in the embryonic ventricular zone are coupled to each other by gap junction channels and respond to GABA via GABA, receptors and to glutamate via AMPA/kainate receptors. They show no electrophysiological responses to NMDA. Glutamate and GABA have recently been found to influence DNA synthesis in these cells (LoTurco et al., 1995). The first post-mitotic cells to leave the ventricular zone are the early-generated neurons of the embryonic preplate and cortical plate. Whole-cell patch-zlamp recordings were obtained from these cortical cells in slices of rat embryonic cortex at EIS-16. Preplate and cortical plate cells responded with inward current to focal applications of glutamate and GABA. These cells also responded to specific receptor agonists including AMPA, kainate, and muscimol. Application of glutamate and GABA agonists also caused increases in [Ca2'li in fluo-3 loaded preplate and cortical plate cells visualized in cortical slices using confocal laser microscopy. In addition, E15-16 cortical cells also responded to NMDA. These data indicate that embryonic preplate and cortical plate neurons express functional receptors for the amino acid transmitters GABA and glutamate and have functional NMDA receptors. Since preplate cells form synaptic contacts by E16, circuits using amino acid transmitters are likely to play critical roles at early stages of cortical development.
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